I 504

it g S

#% & # Vol. 79 No4

CCDIB5:% F-1= £ 2 F- #5854 %I L1-
5 U TADTAEL 2T ADBI

A9

Zo@* - JHH Wz - F5

Fele*

Development of Simple Strain Distribution Measurement System by Interferometry Using CCD Image Elements

Hivomichi Honco, Hirvoyuki Masupa and Yoshio Monma

Synopsis : A simple measurement system for strain distribution has been developed on the basis of moiré interferometry using CCD
camera. A direct image of moiré fringe can be obtained from the grid on surface of a plate specimen. After simply
preprocessing the image, the system allows us to get the strain distribution in a few seconds. This paper describes the
application of the system to large plate specimens by creep testing. The interference fringe generated by a CCD image
agrees with the conventional moiré fringe. Thus we can apply the system to measure the strain distribution of interrupted
creep specimens. Since the system uses the simple configuration of a CCD camera and a personal computer for gridded
specimens, little skill is needed to apply it. When the surface conditions are not smooth enough, a simplified smoothing
treatment helps us to improve the accuracy of strain measurement. The range of measurement can be localized by the
zooming function of the camera. Another feature of the new method is that it can be used in nearly real-time situation.
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(a) Original image (b) Moiré fringes

Photo. 1. Simulation of moiré fringe by CCD cam-
era.
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Fig. 1. Setup of image processing system.
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Fig. 2. Comparison of moiré fringes by CCD camera
for various magnification.
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Fig. 3. Relation between scanning line number of
vertical direction and spacing between moiré
fringes.
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(a) Using grid of 256 (b) Using grid of 531

Photo. 2. Appearance to extent of moiré fringes.
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Fig. 5. Example of smoothing-treated data.
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Photo. 4. Strain distribution around circular hole.
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Fig. 6. Relation between pitch of moiré fringes &
and strain accuracy Aec.
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(a) Picture taken by CCD camera
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Photo. 5. Example of zero strain specimen.
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(a) Picture taken by CCD camera
(b) Smoothed picture
(c) Strain distribution (originally in color)

Photo. 6. Example of strain distribution for creep
specimen (550°C, 235MPa and 0.1h).
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(a) Picture taken by CCD camera
(b) Smoothed picture
(c) Strain distribution (originally in color)
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Photo. 7. Example of strain distribution for creep
specimen (550°C, 235MPa and 400h).
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